Assessing the Competence of Evidence-Informed Decision-Making Amongst Health Service Managers [3, 4] However, recent research suggests that managers may not have absorbed the behaviour into their daily practice, especially the use of scientific evidence to guide decisionmaking. [5, 6] A survey of 130 senior health service managers in Victoria found that own experience, data internally developed in the organisation and stakeholder preference were the three most used evidence types to guide management decisionmaking. [6] Similarly, Birdsell et al found that decision makers' preferred source of knowledge was documents produced within the organisation. [7] Evidence should be broadly defined to include both scientific evidence (the researchers' view) and colloquial evidence (the broader view outside the scientific community). [5] The 'underuse' and 'misuse' of proven management strategies limit management effectiveness. [1] Factors that influence EIDM amongst managers can be categorised into three levels: societal and industry level (beyond the organisation level), organisational level and individual manager level. [8] One of the barriers at the individual manager level is a lack of skills in searching for, interpreting, appraising and applying health management research findings to practice. [8] [9] [10] [11] Investment in the training and development of the competence of health services managers is required. [12] However, before the training and development strategies can be formulated, the current competence of health service managers in applying EIDM in their daily management practice and the associated training needs requires a better understanding.
In this context, competency assessments of midlevel managers in two public hospitals in Victoria were conducted in order to understand managerial competence and competency development needs. [4] The assessment included a 360º subjective assessment and a case study-based objective assessment, measuring six core competencies confirmed as essential to effective management performance for mid-to senior-level managers in Victoria. [3, 4] One of these six core competencies was EIDM. The purpose of this paper is to present the results of assessment of EIDM in order to answer the following research questions: 1. Are mid-level health service managers competent in demonstrating the competency of EIDM in their roles?
2. Are there behaviours within the competency of EIDM requiring improvement for midlevel health service managers in both individual and organisational levels?
Methods

Participants
Invitations to participate in the assessments were sent to Level IV managers in two public hospitals in Victoria, Australia (management level is classified according to the supervision structure with Chief Executive Officers (CEO) as the Level I managers of the organisation). [3, 4] Competence assessment Managers' capability in applying EIDM in their roles was tested by a 360° subjective assessment and a case studybased objective assessment. The 360° subjective assessment included self-assessment (completed by the primary participating mid-level managers), supervisor assessment, peer assessment (managers from the same management level within the same organisation) and report assessment (staff who report directly to the primary participating managers). It took less than 15 minutes to complete each type of the assessment.
In consideration of how evidence-based management was defined in the literature, [11] [12] [13] [14] the study defined evidenceinformed health services management as the systematic application of the best available evidence to decision-making and a process of gathering, assessing and using evidence rather than a simple act of choosing between alternatives. A systematic literature review and intensive consultation with and contribution from management experts from various health services in Victoria and focus group discussions with mid-and senior-level managers resulted in the finalisation of 12 behavioural items (see Appendix I) that constitute the core competency of EIDM. These items were used to test a manager's required level of competence.
The objective assessment was developed as a series of 15 questions related to a case study developed on the planning and implementation of a clinical governance framework across a range of services of a regional health organisation. The questions addressed 11 of the 12 behavioural items related to EIDM listed above (item No.8 omitted). Fifty minutes were allowed for the completion of the assessment.
Ten of the items were tested by two multiplechoice questions and one was tested by a single open-ended question.
Assessments were completed online through a web-based platform developed specifically by the research team for hosting and analysing the assessments. To minimise entry error, the assessment process limited the numerical responses to each question and unanswered questions were labelled as missing. 
Data management and analysis
Raw data from the server hosting the website were downloaded into MS Excel files for consistency checking and then converted to SPSS (version 22) for further analysis. Univariate analyses for both individuals and groups (management and organisational levels) were also downloaded from the server into MS Excel files for interpretation. The analyses provided separate results for the four subjective assessment types (self, supervisor, peer and report) and the objective assessment. To protect the confidentiality of the colleagues who completed the assessments on the primary participant, mean scores were calculated combining the supervisor, peer and report assessments producing a 'combined colleagues' result. The results are presented as mean scores for each behavioural item (12) and the EIDM core competency. Ethical approval was granted by La Trobe University prior to conducting the project.
Results
A total of 25 mid-level managers from two public hospitals participated in the 360º subjective assessments. Seventyeight of their colleagues also participated in the 360º subjective assessment as assessors. One hospital decided to invite two staff to complete the Report Assessments for each of the primary participating manager. Table 2 details the number of participants in each of the assessments.
Competency scores for the mid-level managers
The vast majority of the managers who completed the 360° subjective assessments did not skip questions giving a near 100% completion rate for the 12 behavioural items included to test the EIDM competency. Table 3 shows the mean competency scores calculated from the self-(SA) and combined colleagues (CCA). A mean score of ! 5.0 in the SA and CC assessments indicates that managers can demonstrate such competency independently. The converse is true if the mean scores are less than 5.0. Mean scores less than 4.0 in the objective assessment (OA) also indicate than participants are less then competent. 
Peer assessment 23
Report assessment 31
Objective Assessment 18
Assessing the Competence of Evidence-Informed Decision-Making Amongst Health Service Managers Table 4 provides details of mean scores calculated from each of the behavioural items from the SA, CCA and OA. Scores for the individual behavioural items from the different assessments vary considerably. Some items received scores <5.0 indicating that occasional support is required for the managers. Behavioural items with scores <4.0 indicate that the managers are not yet able to demonstrate the items consistently. The mean scores from the combined colleagues' assessments were consistently higher than those from the selfassessments. The differences between the means were statistically significant when tested by t-tests for all the behavioural items except for one (item 1). In addition, the mean scores from the objective assessments were consistently lower than the self-assessments. The differences between the means were statistically significant when analysed by t-tests for all the behavioural items except three behaviours (items 2, 3 and 4).
Results for managers from the two hospitals were also calculated. Table 5 details the mean scores calculated from each of the behavioural items from the SA as an example.
Strengths and weaknesses of participating managers
In total, 25 hospital managers participated in the 360º assessments. Competence levels identified for individual managers varied. In the 360° subjective assessment, some managers received high mean scores of ≥6.0 from the SA or CCA indicating these managers are not only competent but also have extensive experience in applying EIDM in 
Discussion
Mean scores greater than five received for the overall competency of EIDM from SA and CCA indicate that midlevel managers working in hospitals should be able to apply the competency of EIDM to their roles competently and independently. Not all behavioural items within the competency of EIDM received the same mean scores from the subjective assessment. Items receiving scores significantly lower or higher than the mean of the competency indicate the weaknesses and strengths of the manager in demonstrating the competency. In the CCA, all % of behavioural items with 8% 50% <5.0 mean score % of behavioural items with 42% 0 mean score ≥0.5 above the competency mean from self-assessment items received very similar scores within the range of 5.54 and 5.9, which did not assist identifying significant strengths and weaknesses as a group. However, for the SA, items 2, 7 and 8 received scores less than five, indicating some managers require occasional guidance in demonstrating these behavioural items. These items can be seen as perceived weaknesses amongst the managers indicating improvements may be required.
As mentioned earlier, the application of EIDM is not a simple act of choosing from alternative evidence but involves a number of steps reflecting a systematic application of the best available evidence to guide decision-making. [11] [12] [13] [14] The study further breaks down such practice into 12 steps demonstrated by 12 behaviours, which can be used to test manager's competence. Therefore, the overall competence of EIDM for the whole management group does not rule out that there are areas that managers can further improve in order to enhance their competence in EIDM. It is believed that the higher the management level, the higher the level of competence expected. [15] The enhancement of the EIDM practices may be essential for management career progression, succession planning and developing the overall management workforce in meeting the diverse needs of the future.
Strengths and weaknesses in EIDM for managers from different organisations
The literature supports the concept of core competencies amongst specific professions such as health service managers. [15] [16] [17] However, the competency contextual sensitivity concept suggests that the level of competence required to demonstrate the core competencies might vary between sectors and organisations. [18] Therefore, the overall competency of the management group may not reflect actual managerial competence from individual organisations. The current study confirms that managers from two different organisations perceived their competence of different behavioural items differently.
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Six out of 12 behavioural items from hospital 2 received mean scores less than five indicating that managers perceived themselves as requiring occasional guidance in demonstrating these behavioural items competently. On the other hand, managers from hospitals 1 gave 42% items of competency scores of at least 0.5 higher than the overall competency mean from the whole group. These items may indicate that managers in hospital 1 have higher confidence in their competence of demonstrating these particular behavioural items, which can be seen as their strengths.
Competency at the individual manager level
In total, 103 health service managers participated in the 360º subjective assessments (at different capacity: primary participants, supervisors, peer and staff ). The number of managers perceived as 'requiring guidance in demonstrating the competency of EIDM' and the number of managers perceived as 'highly competent with extensive experience' in the 360° subjective assessment differs by organisation, as evident in Tables 6 and 7 , demonstrating that competence levels identified for individual managers varied significantly across organisations. For example, over a third of managers from Hospital 2 perceived themselves as requiring guidance in applying the competency in their roles, whilst only one manager from Hospital 1 indicated likewise. Conversely, more than four fifths of managers from Hospital 1 were perceived as highly competent by their colleagues. This supports the concept that management competency is context sensitive. Thus, the requirements for enhancing the EIDM competence for a management group at the system level and at the individual or organisation level may be different. [8, 10] The study confirms that the requirements for improving managerial competence such as EIDM vary between individual managers. Therefore, in addition to considering strategies at both the system and organisation levels, it is equally important that the needs for the improvement of competence in EIDM amongst individual managers are identified, and that targeted training and development opportunities are provided for the achievement of competency improvement. This supports Liang et al's that factors such as skill requirements are addressed at the individual level in order to improve the overall EIDM competence of the management group. [8, 10] Implications to organisations: addressing the organisational level barriers to EIDM Despite the speculation in the literature that health service managers may not have the required skills to apply EIDM in their roles, this study strongly suggests that mid-level managers from Victorian hospitals are competent. This again prompts the question of why managers do not apply EIDM in their daily work as discussed in the introduction. Drawing on Liang et al's study, from the eight key barriers to evidence-based management practice identified amongst Victorian mid-to senior-level health service managers, the top ranking factors were: time availability, relevance of management research, and a lack of financial resources to support best practice. [8] [9] [10] A lack of critical appraisal skills was ranked eighth on the list. However, the study participants suggested skills that critically appraise evidence as one of the top three factors that could improve and encourage EIDM at the management level. [10] The current study clearly confirmed that, despite the competence demonstrated in the assessment, there are areas in EIDM practice requiring improvement for the whole management group in both hospitals and CHS, for some management groups in individual organisations and for some individual managers. Therefore, a mixture of strategies is required to achieve system level, organisational level and individual management level improvement in the EIDM competence.
Furthermore, at the system and organisational levels, investment in skills enhancement for managers alone may not be adequate in improving and encouraging the EIDM practice. Many other key factors [8] that influence EIDM practice needs to be addressed. Areas include: i) improving the usefulness and relevance of research evidence with actionable recommendations based on contextual consideration; [19, 20] ii) strong leadership and incentives provided by the organisation, [13, 22, 23] and iii) developing strong partnerships between researchers and managers. [19, 24, 25] 
Limitations of the study
This study focused on mid-level HSMs at two local hospitals. Participants were volunteers, thus not randomly selected. The sample size was small, but enough to detect significant differences between the assessment types and between the two hospitals. Lessons learnt from the study need to investigated in more detail in a larger and more diverse population.
Conclusion
Using a 360° subjective assessment and a case studybased objective assessment, the competence of mid-level managers from two Victorian hospitals in demonstrating the competency of EIDM was assessed. The assessment confirmed that the mid-level managers are competent, with areas requiring guidance and improvement in order to enhance their competence. The study also confirmed that Assessing the Competence of Evidence-Informed Decision-Making Amongst Health Service Managers the areas requiring improvement in the EIDM practice varied between organisations and individual managers. The study supports the evidence that improving the competence of individual manager is important to enhancing the EIDM practice. However, such improvement cannot be achieved on a large and wide scale without a combination of efforts at system, healthcare organisation and individual management levels.
As a first step towards improving EIDM practice amongst health service managers, the identification and confirmation of individual managers' competence in applying the competency of EIDM in their roles and areas within the EIDM practice that require improvement are necessary. To improve EIDM in management practice, targeted strategies should be developed for managers from individual organisations and sector-wide. With other key influential factors to EIDM practice being addressed, significant improvement in EIDM amongst the health service management workforce may be achieved -a practice leading to better decision outcomes and ultimate improvement of the effectiveness and efficiency in health service provision.
